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(54) Optical disk drive 

(57) An optical disk drive includes a voltage-control- 
led oscillator (1 ) for generating an inner reference clock 
signal; a data extraction section for extracting data from 
a reproduction (RF) signal read from a disk medium with 
the use of the inner reference clock signal; a phase com- 
parator (2) for comparing the RF signal in phase with 
the inner reference clock signal to send a phase error 
signal to the voltage-controlled oscillator (1 ); a frequen- 
cy comparator (4) for comparing in frequency the RF sig- 



nal with the inner reference clock signal to send a fre- 
quency error signal to the voltage-controlled oscillator 
(1) through a switching unit (8); and a defect detection 
section (7) for detecting a defective portion on the disk 
medium from the envelope of the RF signal to output a 
defect detection signal. The switching unit (18) is 
switched so as to break a connection between the volt- 
age-controlled oscillator (1) and the frequency compa- 
rator (4) when the defect detection signal is output. 
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Description 



[0001] The present invention relates to optical disk 
drives, and more particularly, to an optical disk drive pro- 
vided with means for preventing an inner reference s 
clock signal from being disturbed due to a partial missing 
of a read reproduction signal caused by a defect on a 
disk medium. 

[0002] In optical disk drives for reproducing informa- 
tion recorded on a disk medium such as a DVD-ROM, 10 
in general, to extract data from a bit reproduction (RF) 
signal (clock signal mixed with data) read from the disk 
medium, an inner reference clock signal generated in- 
side the optical disk drives is synchronized in phase and 
in frequency with the RF signal and the data is extracted is 
with the use of a window signal formed from the inner 
reference clock signal. 

[0003] In this case, such an optical disk drive is pro- 
vided with a phase-locked loop (PLL) circuit having a 
voltage-controlled oscillator (VCO), a phase compara- 20 
tor, and a low-pass filter (LPF). In addition, a frequency 
comparator is also provided in order to speed up the 
synchronization of the PLL circuit to the RF signal and 
to adjust the inner reference clock signal so as to be 
always in the best condition. In this optical disk drive, 2s 
when the frequency of a read RF signal varies, the fre- 
quency change is detected by the frequency compara- 
tor, a frequency error signal is sent to the PLL circuit, 
and the frequency of the inner reference clock signal is 
adjusted to the best condition. In this way, the synchro- so 
nization of the inner reference clock signal with the RF 
signal is sped up and then data can be accurately ex- 
tracted. 

[0004] Fig. 3 is a block diagram showing an example 
structure of a main section of a known optical disk drive 35 
performing such an operation. 

[0005] As shown in Fig. 3, this known optical disk drive 
is provided with a VCO 31 constituting a controllable 
free-running oscillator, a phase comparator 32, an LPF 

33, a frequency comparator 34, a data-latch circuit 35, 40 
a window-signal generation section 36, an RF-signal in- 
put terminal 37, a data output terminal 38, and an inner- 
reference-clock-signal output terminal 39. In this case, 
the VCO 31 , the phase comparator 32. and the LPF 33 
form a PLL circuit 30. 45 
[0006] One input end of the VCO 31 is connected to 
the output end of the LPF 33, the other input end is con- 
nected to the output end of the frequency comparator 

34, and the output end is connected to the input end of 
the window-signal generation section 36 and to the in- so 
ner-reference-clock-signal output terminal 39. One in- 
put end of the phase comparator 32 is connected to an 
RF-signal input terminal 37, the other input end is con- 
nected to the output end of the VCO 31 , and the output 
end is connected to the input end of the LPF 33. One ss 
input end of the frequency comparator 34 is connected 
to the RF-signal input terminal 37 and the other input 
end is connected to the output end of the VCO 31 . The 



latch end of the data-latch circuit 35 is connected to the 
output end of the window-signal generation signal 36, 
the input end is connected to the RF-signal input termi- 
nal 37, and the output end is connected to the data out- 
put terminal 38. 

[0007] The known optical disk drive having the above 
structure schematically operates in the following way. 
[0008] The RF signal obtained by reading a disk me- 
dium is sent to the phase comparator 32. the frequency 
comparator 34, and the data-latch circuit 35 through the 
RF-signal input terminal 37. The phase comparator 32 
compares the inner reference clock signal generated by 
the VCO 31 with a clock signal included in the RF signal, 
generates a phase error signal indicating a phase dif- 
ference therebetween, and sends it to the LPF 33. The 
LPF 33 smoothes the phase error signal, converts it to 
a phase error voltage, and sends the voltage to the VCO 
31 . The frequency comparator 34 compares in frequen- 
cy the inner reference clock signal generated by the 
VCO 31 with the clock signal included in the RF signal, 
generates a frequency error signal indicating a frequen- 
cy difference therebetween, and sends it to the VCO 31 
[0009] In the VCO 31 , the phase of the inner reference 
clock signal is adjusted in response to the sent phase 
error voltage, and the frequency of the inner reference 
clock signal is adjusted so as to be a predetermined fre- 
quency in response to the sent frequency error signal. 
In this way, the inner reference clock signal output from 
the VCO 31 is adjusted so as to be synchronized in 
phase and in frequency with the clock signal included in 
the RF signal. 

[0010] The inner reference clock signal output from 
the VCO 31 is sent to the inner-reference-clock-signal 
output terminal 39, and is also converted to a window 
signal to be generated when data in the RF signal reach- 
es, in the window-signal generation section 36, and is 
sent to the data-latch circuit 35. The data-latch circuit 
35 reads the data when the window signal is sent, name- 
ly, when the data in the sent RF signal reaches, and 
sends the read data to the data output terminal 38. 
[0011] In the known optical disk drive, the PLL circuit 
30 formed of the VCO 31 , the phase comparator 32. and 
the LPF 33 synchronizes in phase the inner reference 
clock signal output from the VCO 31 with the clock signal 
included in the RF signal. In a closed control loop formed 
of the VCO 31 and the frequency comparator 34, the 
frequency of the inner reference clock signal output from 
the VCO 31 is adjusted so as to promptly become equal 
to the frequency of the clock signal included in the RF 
signal. 

[001 2] When the known optical disk drive reads a disk 
medium having a defect described later, in other words, 
when the defective portion on the disk medium is read! 
such as a scrape and a scratch on the reading surface 
of the disk medium, a bit defect and a missing bit (inter- 
ruption) on the bit recording surface of the disk medium, 
or a stain (black dot), such as that formed by a magic 
marker, which is stuck to the reading surface of the disk 
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medium and does not reflect light, an RF signal having 
an inaccurate clock signal is output or an RF signal hav- 
ing no clock signal is output. Therefore, the frequency 
error signal output from the frequency comparator 34 
becomes extremely large or extremely small, and the 
inner reference clock signal output from the VCO 31 has 
an inappropriate frequency largely deviated from the ap- 
propriate frequency. When the frequency of the inner 
reference clock signal output from the VCO 31 is largely 
deviated from the appropriate frequency, phase syn- 
chronization is not performed in the PLL 30 and the inner 
reference clock signal output from the VCO 31 becomes 
runaway. 

[0013] Once the inner reference clock signal goes 
runaway, even when a normal RF signal having the 
clock signal arrives again when the defective portion on 
the disk medium has been read, it takes a long time for 
the inner reference clock signal output from the VCO 31 
to have the appropriate frequency. 
[001 4] As described above, in the known optical disk 
drive, when a disk medium having a defect is read, the 
frequency of the inner reference clock signal output from 
the VCO 31 is temporarily deviated from the appropriate 
frequency greatly, and during that period, data in the RF 
signal cannot be read by the data-latch circuit 35. 
[001 5] To solve this drawback, there has already been 
proposed a disk drive in which a missing portion of an 
RF signal is detected according to the envelope of the 
RF signal, and when the missing portion is detected, the 
frequency of the inner reference clock signal output from 
the VCO is maintained at the frequency used immedi- 
ately before the missing portion is detected to prevent 
the frequency of the inner reference clock signal from 
being greatly deviated; and a disk drive, as disclosed by 
the Unexamined Patent Publication No. Hei-1 0-69734, 
in which the switching means is opened due to a missing 
detection signal obtained by detecting a missing portion 
of the RF signal to maintain the frequency of the inner 
reference clock signal output from the VCO at the fre- 
quency used immediately before the missing detection 
signal is sent, by the use of an holding circuit, and the 
time constant of the holding circuit is switched when the 
missing detection signal is sent to narrow the capture 
range of the PLL circuit. 

[001 6] In the above two disk drives proposed, howev- 
er, only the PLL circuit is used to control the frequency 
of the inner reference clock signal output from the VCO. 
The disk drive does not operate such that the frequency 
and the phase of the inner reference clock signal are 
adjusted by the use of the frequency comparator and 
the PLL circuit. 

[0017] Since the technical means employed by the 
two proposed disk drives, that is, phase-synchroniza- 
tion-releasing preventing means for the PLL circuit, can- 
not be applied as is to a disk drive in which the frequency 
and the phase of the inner reference clock signal are 
adjusted by the use of the frequency comparator and 
the PLL circuit, newtechnical means has been demand- 



ed. 

[001 8] Accordingly, it is an object of the present inven- 
tion to provide an optical disk drive which allows the fre- 
quency and the phase of an inner reference clock signal 
s to be promptly compensated for their shifts after a de- 
fective portion on a disk medium has been read when 
the frequency and the phase of the inner reference clock 
signal are adjusted with the use of a frequency compa- 
rator and a PLL circuit. 
10 [0019] The foregoing object is achieved according to 
the present invention through the provision of an optical 
disk drive including a voltage-controlled oscillator (VCO) 
for generating an inner reference clock signal; a data 
extraction section for extracting data from a reproduc- 
es tion (RF) signal read from a disk medium with the use 
of the inner reference clock signal; a phase comparator 
for comparing in phase the RF signal with the inner ref- 
erence clock signal to send a phase error signal to the 
VCO; a frequency comparator for comparing in frequen- 
ce cy the RF signal with the inner reference clock signal to 
send a frequency error signal to the VCO through a 
switching unit; and a defect detection section for detect- 
ing a defect on the disk medium from the envelope of 
the RF signal to output a defect detection signal, where- 
25 in the switching unit is switched so as to break a con- 
nection between the VCO and the frequency compara- 
tor when the defect detection signal is output. 
[0020] The optical disk drive may be configured such 
that the switching unit is a controllable switch in which 
30 a make and a break are switched by the defect detection 
signal. 

[0021] The optical disk drive may be configured such 
that the switching unit includes a controllable switch in 
which a make and a break are switched by the defect 

3S detection signal and a voltage holding unit connected to 
one of movable contacts of the controllable switch, for 
holding the voltage level of the frequency error signal, 
and the voltage held by the voltage holding unit is sent 
to the VCO through the controllable switch when the de- 

40 feet detection signal is output. 

[0022] When a defect on the disk medium is read and 
the defect detection section outputs a defect detection 
signal, the switching unit is opened with the use of the 
defect detection signal to break a connection between 

45 the VCO and the frequency comparator, and the trans- 
mission of the frequency error signal to the VCO is 
blocked. Therefore, even if a large disturbance is gen- 
erated in the frequency error signal output from the fre- 
quency comparator due to missing of the clock signal in 

so the RF signal or inaccuracy of the clock signal when the 
defective portion is read on the disk medium, the dis- 
turbed frequency error signal is not sent to the VCO and 
the frequency of the inner reference clock signal output 
from the VCO is maintained almost at the same state as 

55 that used immediately before the defect detection signal 
is output. 

[0023] In addition, when the defective portion of the 
disk medium has been read and the output of the defect 
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detection signal from the defect detection section is 
stopped, the switching unit is again closed to connect 
the VCO to the frequency comparator, and an RF signal 
having the normal clock signal is sent to the frequency 
comparator. Therefore, an appropriate frequency error 
signal output from the frequency comparator is sent to 
the VCO, and the inner reference clock signal output 
from the VCO is immediately re-synchronized in fre- 
quency with the clock signal in the RF signal. The data 
extraction section can extract data from the RF signal. 
A period of time from when the defective portion of the 
disk medium has been read to when data is extracted 
is greatly reduced compared with this type of known ap- 
paratuses. 

[0024] Embodiments of the invention will now be de- 
scribed, by way of example only, with reference to the 
accompanying drawings, in which: 
[0025] Fig. 1 is a block diagram of an optical disk drive 
according to an embodiment of the present invention. 
[0026] Fig. 2 is a block diagram of an optical disk drive 
according to another embodiment of the present inven- 
tion. 

[0027] Fig. 3 is a block diagram of a known optical disk 
drive. 

[0028] Fig. 1 is a block diagram showing the structure 
of a main section of an optical disk drive according to a 
first embodiment of the present invention. 
[0029] In Fig. 1 , the optical disk drive according to the 
present embodiment is provided with a voltage-control- 
led oscillator (VCO) 1 constituting a controllable free- 
running oscillator, a phase comparator 2, a low-pass fil- 
ter (LPF) 3, a frequency comparator 4, a data-latch cir- 
cuit 5, a window-signal generation section 6, a defect 
detection section 7, a controllable switch 8, an RF-signal 
input terminal 10, an RF-signal-envelope input terminal 
11, a data output terminal 12, and an inner-reference- 
clock-signal output terminal 13. In this case, the VCO 1 , 
the phase comparator 2, and the LPF 3 form a phase- 
locked loop (PLL) 9. The defect detection section 7 de- 
tects a large change in an RF-signal envelope to output 
a defect detection signal when a defective portion on a 
disk medium (not shown), such as a scratch and a stain, 
is read. The defect detection section 7 is used to hold a 
servo system when the defect detection signal is output. 
[0030] One input end of the VCO 1 is connected to 
the output end of the LPF 3, the other input end is con- 
nected to the output end of the switch 8, and the output 
end is connected to the input end of the window-signal 
generation section 6 and to the inner-reference-clock- 
signal output terminal 13. One input end of the phase 
comparator 2 is connected to an RF-signal input termi- 
nal 10, the other input end is connected to the output 
end of the VCO 1 , and the output end is connected to 
the input end of the LPF 3. One input end of the frequen- 
cy comparator 4 is connected to the RF-signal input ter- 
minal 10, the other input end is connected to the output 
end of the VCO 1, and the output end is connected to 
the input end of the controllable switch 8. The latch end 



of the data-latch circuit 5 is connected to the output end 
of the window-signal generation section 6, the input end 
is connected to the RF-signal input terminal 10, and the 
output end is connected to the data output terminal 1 2. 
5 The input end of the defect detection section 7 is con- 
nected to the RF-signal-envelope input terminal 11 and 
the output end is connected to the control end of the 
controllable switch 8. 

[0031] The optical disk drive of a preferred embodi- 
10 ment having the above structure schematically operates 
in the following way. 

[0032] A case in which the . disk medium (not shown) 
has no defective portion such as a scratch or a stain and 
an RF signal obtained by reading the disk medium in- 
is eludes a normal clock signal and normal data will be de- 
scribed first. 

[0033] The RF signal obtained by reading the disk me- 
dium is sent to the phase comparator 2, the frequency 
comparator 4, and the data-latch circuit 5 through the 
20 RF-signal input terminal 10. In the same way, an RF- 
signal envelope obtained when the disk medium is read 
is sent to the defect detection section 7 through the RF- 
signal-envelope input terminal 11 . The phase compara- 
tor 2 receives the inner reference clock signal generated 
25 by the VCO 1 and a clock signal included in the RF sig- 
nal, compares the phases of these signals, generates a 
phase error signal indicating a phase difference there- 
between, and sends it to the LPF 3. The LPF 3 smoothes 
the sent phase error signal, converts it to a phase error 
30 voltage, and sends the voltage to the VCO 1. The fre- 
quency comparator 4 receives the inner reference clock 
signal generated by the VCO 1 and the clock signal in- 
cluded in the RF signal, compares the frequencies of 
these signals, generates a frequency error signal indi- 
35 eating a frequency difference therebetween, and sends 
it to the VCO 1 through the controllable switch 8, which 
is then closed. 

[0034] In the VCO 1 , the phase of the inner reference 
clock signal to be output is adjusted in response to the 
40 sent phase error voltage so as to synchronize in phase 
with the clock signal included in the RF signal. The fre- 
quency of the inner reference clock signal is adjusted 
so as to synchronize in frequency with the clock signal 
included in the RF signal in response to the sent fre- 
*5 quency error signal. In this way, the inner reference 
clock signal output from the VCO 1 is adjusted so as to 
be synchronized in phase and in frequency with the 
clock signal included in the RF signal. 
[0035] The inner reference clock signal output from 
so the VCO 1 is directly sent to the inner-reference-clock- 
signal output terminal 1 3 to be output to a circuit (not 
shown) using it. and is also sent to the window-signal 
generation section 6. When the window-signal genera- 
tion section 6 receives the RF signal, it generates a win- 
55 dow signal having the same width as the period in which 
data in the RF signal reaches and sends the signal to 
the data-latch circuit 5. The data-latch circuit 5 receives 
the RF signal and the window signal, and reads the data 
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in the RF signal while the window signal is being sent. 
Since the period while the window signal is being sent 
is identical to the period when the data in the RF signal 
is being arrived, the data-latch circuit 5 reads the data 
jn the RF signal without missing a part of them, and 
sends the read data to the data output terminal 12. 
[0036] A case in which the disk medium has a defec- 
tive portion such as a scratch or a stain, and the defec- 
tive portion is read, in other words, an RF signal ob- 
tained by reading the disk medium includes a clock sig- 
nal and data in an inappropriate condition will be de- 
scribed next. 

[0037] An RF-signal envelope obtained when a defec- 
tive portion on the disk medium is read is sent to the 
defect detection section 7 through the RF-signal-enve- 
lope input terminal 11. The defect detection section 7 
determines that the amplitude of the read part of the de- 
fective portion in the sent RF-signal envelope is much 
smaller than that of the read part of a portion other than 
the defective portion, and outputs a positive-level or 
negative-level defect detection signal to the controllable 
switch 8 during the period in which the read part of the 
defective portion is being arrived. The controllable 
switch 8 opens a switch contact which was closed be- 
fore then to break a connection between the frequency 
comparator 4 and the VCO 1 . 

[0038] In parallel to the above operation, the RF signal 
obtained when the defective portion on the disk medium 
is read is sent to the phase comparator 2, the frequency 
comparator 4, and the data-latch circuit 5 through the 
RF-signal input terminal 10. 

[0039] The phase comparator 2 compares in phase 
the inner reference clock signal generated by the VCO 
1 with an inappropriate clock signal included in the RF 
. signal, and generates a phase error signal indicating a 
phase difference therebetween. Since the clock signal 
included in the RF signal has become inappropriate, the 
amplitude of the phase error signal has abruptly 
changed from that of the phase error signal obtained be- 
fore then. When the phase error signal having a 
changed amplitude passes through the LPF 3, the 
change in amplitude is absorbed and a phase control 
voltage having a relatively small change is sent to the 
VCO 1. 

[0040] The frequency comparator 4 compares in fre- 
quency the inner reference clock signal generated by 
the VCO 1 with the inappropriate clock signal included 
in the RF signal, and generates a frequency error signal 
indicating a frequency difference therebetween. Since 
the clock signal included in the RF signal has become 
inappropriate, the amplitude of the frequency error sig- 
nal has abruptly changed from that of the frequency er- 
ror signal obtained before then. Since the switch contact 
of the controllable switch 8 is open at this point of time, 
the frequency error signal having a greatly changed am- 
plitude is not sent to the VCO 1. 
[0041] Since the VC0 1 receives only the phase con- 
trol voltage having a relatively small change and does 
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not receive the frequency control signal having a largely 
changed amplitude, the phase and the frequency of the 
inner reference clock signal output therefrom are main- 
tained almost at the same as those of the inner refer- 
s ence clock signal obtained immediately before the de- 
fective portion is read. 

[0042] When the defective portion on the disk medium 
has been read, the RF signal obtained by reading the 
disk medium again includes a normal clock signal and 

10 normal data. The defect detection section 7 determines 
that the amplitude of the received RF-signal envelope 
returns to the previous amplitude, and stops outputting 
the defect detection signal. Since the transmission of the 
defect detection signal is stopped, the controllable 

is switch 8 closes the switch contact which was open be- 
fore then to make a connection between the frequency 
comparator 4 and the VCO 1 . 

[0043] When the system returns to such a condition, 
the phase comparator 2 compares in phase the inner 

20 reference clock signal generated by the VCO 1 with an 
appropriate clock signal included in the RF signal, and 
generates a phase error signal indicating a phase dif- 
ference therebetween. As in the condition obtained be- 
fore the defective portion is read, the inner reference 

25 clock signal output from the VCO 1 is synchronized in 
phase with the clock signal included in the RF signal. 
The frequency comparator 4 compares in frequency the 
inner reference clock signal generated by the VCO 1 
with the appropriate clock signal included in the RF sig- 

30 nal, and generates a frequency error signal indicating a 
frequency difference therebetween. As in the condition 
obtained before the defective portion is read, the inner 
reference clock signal output from the VC0 1 is synchro- 
nized in frequency with the clock signal included in the 

35 RF signal. 

[0044] As described above, since the optical disk 
drive according to a preferred embodiment breaks the 
connection between the frequency comparator 4 and 
the VCO 1 while the defective portion on the disk medi- 

40 um is being read, so as not to send a frequency control 
signal having a greatly changed amplitude to the VCO 
1 so that the frequency of the inner reference clock sig- 
nal output from the VC0 1 does not change greatly; and 
makes the connection between the frequency compa- 

45 rator 4 and the VC0 1 when the defective portion on the 
disk medium has been read so as to immediately send 
an appropriate frequency control signal to the VCO 1 , a 
change in the frequency of the inner reference clock sig- 
nal output from the VCO 1 becomes small before and 

so after the defective portion on the disk medium is read, 
and frequency re-synchronization is promptly achieved. 
When the defective portion on the disk medium has 
been read, since the frequency re-synchronization of 
the inner reference clock signal is fast performed, read- 
SS ing of data included in the RF signal can be resumed 
without taking time. 

[0045] Fig. 2 is a block diagram showing the structure 
of a main section in an optical disk drive according to 
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another embodiment of the present invention. 
[0046] In Fig. 2, the same symbols are assigned to 
the same structural elements as those shown in Fig. 1, 
[0047] This embodiment differs from the previous em- 
bodiment in structure in that the controllable switch 8 s 
has one circuit with two contacts, whereas the control- 
lable switch 8 has one circuit with one contact in the 
above embodiment; and the frequency comparator 4 is 
directly connected to one fixed contact of the controlla- 
ble switch 8 and the frequency comparator 4 is connect- 10 
ed to the other fixed contact of the controllable switch 8 
through a second controllable switch 14 and a voltage 
holding circuit 15 in this embodiment whereas the fre- 
quency comparator 4 is directly connected to the con- 
trollable switch 8 in the earlier embodiment. This em- is 
bodiment is the same as the earlier embodiment in the 
other points. 

[0048] In this embodiment, when a disk medium (not 
shown) has no defective portion such as a scratch or a 
stain, and therefor the defect detection section 7 does 20 
not output a defect detection signal, the movable contact 
of the controllable switch 8 is connected to one fixed 
contact and the movable contact of the second control- 
lable switch 14 is connected to one fixed contact, as 
shown by dotted lines in Fig. 2, to directly connect the 2S 
frequency comparator 4 to the controllable switch 8 in 
the same way as in the earlier embodiment. On the other 
hand, when the disk medium has a defective portion 
such as a scratch or a stain, the defective portion is read, 
and the defect detection section 7 outputs a defect de- 30 
tection signal, the movable contact of the controllable 
switch 8 is connected to the other fixed contact and the 
movable contact of the second controllable switch 14 is 
connected to the other fixed contact, as shown by solid 
lines in Fig. 2. With the connection switching, the direct 3S 
connection between the frequency comparator 4 and 
the controllable switch 8 is broke, and the controllable 
switch 8 is connected to the voltage holding circuit 15. 
The voltage holding circuit 15 always holds the frequen- 
cy error signal output from the frequency comparator 4 40 
in voltage. When the voltage holding circuit 15 is con- 
nected to the VCO 1 through the controllable switch 8, 
the frequency error signal of the frequency comparator 
4 sent to and held in voltage by the voltage holding cir- 
cuit 1 5 immediately before the connection is transmitted 45 
to the VCO 1. 

[0049] An operation in this embodiment to be per- 
formed when an RF signal read from the disk medium 
is sent while the defect detection section 7 does not out- 
put a defect detection signal is the same as the opera- so 
tion in the earlier embodiment to be performed when an 
RF signal read from the disk medium is sent while the 
defect detection section 7 does not output a defect de- 
tection signal, which has been described. 
[0050] An operation in this embodiment to be per- 55 
formed when an RF signal obtained by reading the de- 
fective portion on the disk medium is sent while the de- 
fect detection section 7 outputs a defect detection signal 



is the same as the operation in the earlier embodiment 
to be performed when an RF signal obtained by reading 
the defective portion on the disk medium is sent while 
the defect detection section 7 outputs a defect detection 
signal, which has been described, except that the fre- 
quency of the inner reference clock signal output from 
the VC0 1 is adjusted by the frequency error signal sent 
from the voltage holding circuit 15. An operation in this 
embodiment to be performed when an RF signal is sent 
if the defective portion on the disk medium has been 
read is the same as the operation in the earlier embod- 
iment to be performed when an RF signal is sent if the 
defective portion on the disk medium has been read, 
which has been described. 

[0051] Since the operations in this embodiment are 
almost the same as those in the earlier embodiment ex- 
cept for very partial points, the same advantages as 
those obtained in the earlier embodiment are obtained 
in this embodiment. Since the frequency error signal is 
sent from the voltage holding circuit 15 to the VCO 1 in 
this embodiment when the defect detection section 7 
outputs a defect detection signal, stability is enhanced 
against external noise compared with the earlier embod- 
iment. 

[0052] A disk medium is not limited to a DVD-ROM in 
the optical disk drive in the present embodiment. A CD- 
ROM and a CD-R can also be used 
[0053] Neither the controllable switch 8 nor the sec- 
ond controllable switch 14 used in the optical disk drive 
in the present embodiment is limited to those having the 
contacts shown in the figure. Any form of switches can 
be used if they are switched according to whether a de- 
fect detection signal is sent or not. 



Claims 

1. An optical disk drive comprising: 

a voltage-controlled oscillator for generating an 
inner reference clock signal; 
a data extraction section for extracting data 
from a reproduction signal read from a disk me- 
dium with the use of the inner reference clock 
signal; 

a phase comparator for comparing in phase the 
reproduction signal with the inner reference 
clock signal to send a phase error signal to said 
voltage-controlled oscillator; 
a frequency comparator for comparing in fre- 
quency the reproduction signal with the inner 
reference clock signal to send a frequency error 
signal to said voltage-controlled oscillator 
through switching means; and 
a defect detection section for detecting a defect 
on the disk medium from the envelope of the 
reproduction signal to output a defect detection 
signal, 
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wherein the switching means is switched so as 
to break a connection between said voltage- 
controlled oscillator and said frequency compa- 
rator when the defect detection signal is output. 

5 

2. An optical disk drive according to Claim 1 , wherein 
the switching means is a controllable switch in 
which a make and a break are switched by the de- 
fect detection signal. 

10 

3. An optical disk drive according to Claim 1 or 2 t 
wherein the switching means comprises a control- 
lable switch in which a make and a break are 
switched by the defect detection signal and voltage 
holding means connected to one of movable con- *s 
tacts of the controllable switch, for holding the volt- 
age level of the frequency error signal, and 

the voltage held by the voltage holding means 
is sent to said voltage-controlled oscillator through 
the controllable switch when the defect detection 20 
signal is output. 
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